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(57) Abstract: 



PURPOSE: A method of fabricating a TFT liquid 
crystal display panel is provided to utilize a black 
matrix as a data line to maintain a low resistance of 
the line and acquire high aperture ratio. 
CONSTITUTION: Black matrix patterns are formed on 
a substrate(112), and a color filter is formed 
between neighboring black matrix patterns. A gate 
line(115a) is formed on the color filter to intersect 
the black matrix. An insulating layer is formed on the 
gate line. A thin film transistor is formed at the 
intersection of the gate line and the black matrix. A 

predetermined portion(122) of the insulating layer is selectively removed, and a source electrode(1 1 9a) of 
the thin film transistor is formed to come into contact with the black matrix through the removed portion. A 
pixel electrode(121) connected to the thin film transistor is formed. 
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LSD TFTo»annygi B^^a 



s ^ss mu2j 3ie ?ioi! ^d-iiEi#3i Hwsgixi^ai iamb ?£oiiAi aioia hh^i oris 1 
amxi omsm qhm^m aioiH mg^s ssstb tft^siiu^hj flings 011 am 22£ai, 
«i »i 1 &JI xii 1 3ie aoii oh^^i s^is i^sfb saa. a;>i qh^± 
Ahoi oil ^aiasa sas r b g§n, a:n Banes aoii a:?i m^±% >«oim 
hh£! samb ssa. a:>i aiois «H£ aoii aastb saah a:?i ohm^s* jioi 

e hh#o| JHxf¥?i01l ^^XI^Eil iamb SS^f. a?l « 09*21 ¥¥11 JO 

shoi a?i ohm^s* s«*e^ a:>i ^sf^gHxi^Eisi ±£ s^i iamb 993. a?i 
M^xi^asf sssife »±s^s iamb sse s&moi iamb 511 eo. 

£3 

£ 18 TFT ^§1^2J 

E 2b £ 121 A- A' BB08 Uatil BEE. 

£ 38 & £3011 2| S TOC(TFT-array On Color Filter)! TFT ^aHHy2| I^£. 

E 4a LMXI £ 4fb S »82| XII 1 tfAIOIIOII 21 » TOCt TFT ^3101^21 ggSrJI ?IB 9 

9£. 

£ 5b & V92I XII 2 AIAI 01 Oil 2|» T0C1 TFT ^SH^2| HI£»B8 BS8t?l ^ BEE. 

*£^2| ^fi ¥£011 Q|& 

111 : D\B 112 : 0153* 

113 : SaiEIS 114 : 2tH2Mg 

115a : ^|0|s dH£ 115b : JIOIM 

116 : JIOIM Sast 117 : B*£SIS 

118 : £°^E^1# 119a : ±l± 

119b : E2II2J 2^ 120 : £S9* 

121 : 122 : 
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St SSI MS 



wsoi ?i& si n got*/ gaut& 

S i8S TFT 2ij§IIHy(TFT-LC0 ;Thin Film Transistor Liquid Crystal Display Pane I ) Oil BB 3*2. 

Sf s S | ^ U2J 7!e ojoj) ^aiiiEiSiif tft oiaioii b«8k=? ^zo\\m wm^±m qioieh uh*! 
&gs*b TFT^siysj isaaoii bb 2101a. 

sieich. is p^saioi goii/n ™§)hai±x>^ sirs*, xi ^dis^sK B«a»(fuii 

color) §fr*j ffHSOII, CRT{cathode ray tube) 21 E+Sl 3«H 4> 21b Qia^eSSJM S» 3 M 

SHIBh Sij£lfiA|±X>OI|Ai 0|g£lb 2«S »a^ Olg^gOIES SS4>B2£A1 ffljBfOlM^ 
Gil . #J\ 2!j3SA|£X*2| §^IlfS0l ^Clb E*il§0| 2iQ. 

aa/H. »as b^ai^i ?i6HAi ^§sai±a}2i idirioii as a?^ a*sa aa. 

01 5K S¥£ £21 SS»0I §2H 31*011 tt€ TFT ^3JIH^2| a£^Sl flBftB «D. 

£ 18 g2A2| TFT ^3HHg2| g2£0|H, £ 2b £ 15] A- A' 1921 UEftH BBSE0IQ. 

e2HH| TFT ^STOI^c »¥5IB8! ^M^XI^Ei 31 B £! ^¥^l&2i 1319 3IBI CHB B*tAIB 
». &3| ^ 3IB Ah 0 i Oil °»SS1 ¥S8tQ| BflBQ. 

£ 1 £ 2M S2S »oi a a ^ aii si M8fe, s» a i 3ie(in #<hi mm uHfl(isa) at en 

0161 UH6!(19a)S IHxf ggmOl B9I sf^S^l 3218*2. #31 ¥ bH£!2| ZLXt ¥9i0|| SfStMBXI^ 
EIS B£B fl. #31 e|5|sgHXI^Eil SBB £2011 SaQU20)l SgSHl. &3I SSSM20) &0ilAi 
#31 ^QtegHX|^Ei2|- 23l*iO£ BSS£^ »±S^(21)« B8BQ. 

Ah^| ttfQjeax|*E|& 31101^ 2^(l5b)2f, B£a«(17)3L £±/Eae 2^{19b/19c)M 3§8>0I 9 
SBCf. 

oi in, #3i 3ii oi € #3i jiioim uH^dsaR saioii sgsm, #31 ±^/Eaiej 

S^(19b/19c)8 #31 Gil 01 H HH^(19a)2f gAIOfl B«BO. 

BB. a 2 3IB #01lb gfXI2t 3 Beyxe U |» 9I6HA1 QHM£!£(12)B 21X1 94812. # 
51 IS! QH^±(12) AM Oil RGB2J 93I!EI3(13)§ SS8fJ2. #31 SaifiEiS(13) #0il 
2tH3e§(14)l 948101 SSI SBS^I B fl. tM ^Oil SSS^(22)e SSBD. 

0|s > in 1 3 | B §j B | 2 3IBI CHB»E* B«WH2 3 Ah 0 1 Oil ^§1 ?SBSSM| TFT 5h§1 

y§ s«b». 

TFT SMSiySI OH^^i^b ^dfOI^^^Ei U£b 3*101 AHb 511 ^ XI 8^1 ?ioH SgShbQI. ^ 
51 6f.»¥3lfia ^^ei(align)OI 0i5U£ §^01 AHOitH£|5il S CH 2^171^ TFT ^SflH^l 

Si * HQ. 

^8 Sa§S SH18F5I A ftOt Sf^S^l QIOIH dH^SJ £/H£l2* £W^£I£^ ^asfb 
1 0I8»?IE 8WB ^51 2f ^8 a J325£ H^H^ll ^bGlib Ba^ HO. 

8m2| 3IB WOfl a aiil 9S 3I- ^^San^EIB UOI SSS^ T0C(TFT-array On Color 
Filter)^ TFT ^Slffl^OI £2J3aO. 

ss| t e TOCt TFT ^SHH^ ^£0ilAi QIOlEi dH^l §^6hXI OmSUl OHM^I^M 

□i oi eh mtt°^ se§r£^jw. HH<ysi xixiiri ^xi o\o\ n^?§i ^^8Fb tft ^siih^hi ^i^^ 
g§ agshbai a ^sjoi aa. 

A^;|2f SraSPI 91 B e ^S2J TFT 9N§IDia£l *H£^S8 M 1 5l»3f. ^51 a 1 3IB 

Ah oj| OHeej^g aiS g^8fb ^51 OHM^^ M 01 Oil aaH9#l t^Sfe S§ 

§yiiej# Ah on Ah^i «aH oh^^i^^ in^8h£^ 5iioie m^i aamfe sa2F. ^^i aoi 

e Ah on § 2 9|1 S^8Fb SSI, ^51 OH ^^1^21 Til 01 M HH£°1 S^^?iOil ^^e^XI^ 

EH1 S^8hb £SUh ^51 §B^2| ^WB a^8f0j ^51 0HM^!^2f S^8f£ 

s Ah^| ^afegHXl^EiSl S=S g^S^b ^51 ^^^^XI^Ei2l £!£lb a^S^l 

SaShb SSI 5B8fOI ggmb 211 ^§21 BQ. 

018K S¥S £91 B3E8^ & B90II 2|sh TFT ^91^2] aSttHB ^^181 fl9»B U^Iii- S 

a. 

£ & Oil SIB TOCt TFT 9«SIIH^2| S9£0I3, £ 4a UiXI £ 4fb B «l 1 ^Al Oil Oil 

21 B TOCg TFT 5h§HH^2| aSgrai ^96PI 91 B S§£OIQ. 
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E 5b » B99 9 2 ^ Al Ofl Oil SIS T0C1 TFT ^§)flH^2| HI 233 § «S05| fl« B2E 

OIP. 

^ 21 B T0C1 TFT ^3flH^8 HI 1 DIE #0il 0H^±(112), BafiaS. 5ilO!M 

uifldisa). awsaxi^a is 0££R(121)1 99011. hi 2 5ie #011 #51 if^s^ chbsie* 

gg^^l 99B ¥1. #51 HI 1 ,HI 2 5|£» B*0OI H At 01 01 ^§1 ¥HB££« B9BQ. (E 
3 S3) 

01 ffH f #51 2!!3flHgg 999011 SiCHAI. Ql 01 EH HH£M 99 0X1 &b 511 ^S2£ BD. 

s. ;|^0j|^ 0H^± #^011 QI0IE1 dHtfOI SlOiAI. J. At 01 OH 1*9 0 b ?I98B El £ Oil QIOIEI 
dH£(119a) HOI <MaXI2 SI 4MR0I <MH ±Xf2| £13 9 01 BOI3bQI. B tt9(HIAIfe #5|2f S8 

ehisoi 8Hiaaa. 

eb, giioiei hh££ 990x1 otusta ^^/Eaiei a^B «bs nni!2£ 990°^ ^soi b^ib 
a. 

i 1 ^a|oii 

a g*92| HI 1 BAIOIOII 21 fi T0C1 TFT ^§H}iy2| HI2&S1 BBMB. HXI E 4a(HIA12f SOI HI 
1 5IB(111) # Oil 3S(Cr). B¥0lfe(AI). Ba«S!(Mo). Bi/i£l «S!(Cr/Mo) . 
3S/B^0lfe(Cr/AI) ^2| gtAtBS 239 011^^(112)1 S9BD. 

Ol (EH. #5! QH^±(112)b Ol* 991 5ilO|e «Hfl(115a)j» Ix^E^ aas gg^. 

Qg, E 4b0ilAi2f SOI #5| 0HMS|±(112) AhOI Oil B£i 211 X! ±M(color resist)! O|g0O1 Ba 

BEIB(113)B B90H. #51 Ba«EI9(113) #011 2tH3es(114)S 99BCK 

#5! 2dj3M#(ii4)8 #51 BaflaB(113)B M0I2 SSI BB05II 001 £X>2J BftB SH^AI 

5151 ?i « 99Ba. 

01*. E 4c0i|/H2} SOI EW3e#(H4) #011 #51 B^i OH ^±2* 2»0O| 0± S^l ^SSE^ 
5II0IM aHd(OIEAI)! 9902. #51 5H0IS gAIOII 51I0IM B^(115b)B B9BQ. 

□am, #5i 5ii oi e s^(iisb)B ass aeoii 9as a»s(siNx)s esskm ^iois bbokii6) 

OlOi/H. E 4dOilAi2f SOI 01 ° 99B ±± fl«2| 12^ 5. 2fcH2M§(114) S 5II0IM 

B&Qt(116)B ^^5j2S HI510O1 EejB(122)S 89BQ. 

3 CfM, E 4eOIIAJ2!- SOI #5| 7II0IS 8^(115b) #V0ll BEBB(117). 2SJSai9(118) 9t ^^/E 
ajiei 2^(119a/119b)l 5j#5f01 ^^M^XI^EiM 99BQ. 

01 tffl, ±± B^(119a) B =32! B^(119b)S sa l£! nH@E^ 9BB0I ^ol, 
2^{119a)^ ^^m(122)m #5H/H DHM^I^(112)& S^ofE^ 9SBCF. 

□ aa ^31 0H^^^(112)M SoH 2^9^ QIOIQ 2| If^H] S^(119a)0ll S^SIOi 

sim^ sAirn^i go. 

AT 51 5110IM Ulfi(115a). 511 01 e a = (H5b). QIOIEI UHG(119a) 91 ^^/Eail2J 1 19b/1 19c)S B 

wib(Ai). ?a(cu). BameHMo). niter) £b ^,01 e^esj bs^s gBBn. «5I 

BEBB(117)S 5"EI«#E^AI dlSU M a E( Amorphous Si I icon-a-Si )E^. S^SFW. #51 2 a -"?§j 
S(118)^ °i (p) e°l i^il fi&Sfb til§^ ^ae(n+a-Si)ES SSBCL 

0JXIQI2S. E 4f0ilAi2f SOI #51 S^M #011 SaSt(120)B S#3H1. #51 MSQt(120) #011 #51 

Eaiei a^(n9c)jtt ^^s^d2i)g s#bq. 

01 01. #51 Sf^a^(121)8 H5H^e ?I8HA1 #5| 0HM^!^(112)2I EAiBI ¥^3f 2^X1 

E^ 99BOI BXIBO. 

#51 ^51 l^ste! BCB(Benzocyclobutene)^ 99»H. 4T5I ff^2^(121)^ *9B E2 S 

IT0( Indium Tin Oxide) Eb IZ0( Indium Zinc Oxide)^ BO. 

a 2 *jA|0|| 

B B92J HI 2 ^ Al Oil Oil 2|B T0C9 TFT 3»3flH^8 »U2| 5IB ?|0il TFT 0131011 S!Xi 9«»2 3 
91 Oil la^EiSl 9#^c 211 BP. 

E 51 BUS 001 n Hli^Se ^fflSa, eH HI I 5IB(21D #OII 5ilOI^ «H<y(OIEAI)e ^15 
9902. #51 5ilO|e gAIOil 51101^ S ^( 2 i5b)M B9BO. 

Qg, 3j|0IM S^(215b)e SBB S a OB 5II0IM 12<2!(216)B 990H. #51 5ilOI^ 

a^(215b) #¥0|l BEHI0(217) Si ^^/Efijiei 2^(219b/219c)l 3#0O1 ^°|M^1XI^91 9#B 
Q. 

01 ttH, #51 ^^/E^iej a^(219b/219c) 9#A| QIOIEI dH£l 990X1 &2°S ^M0| B^BO. 
01°. #51 ^I^^^XI^Ei #0il HI 1 £^sH220am 9903. #5| HI 1 ££Q!(220a) #011 #51 E 

aiei a^(2i9b)^ aia^ a^a^(22i)e 9#b ^i. ?jsn hi 2 ££^(220bm ^# 

BD. 

□an. #51 4^ a^(219a) #21 HI 1 .HI 2 Sfi9|(220a/220b)S ^^^^^ HI 51 001 ^^8(222) 
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1 BBBQ. 

01CH A1 . &D\ W 2 &1\ 3II0IM bH ^HF jS»»£* HS(Cr). B¥DIB(AI). 

iaiH9(Mo). a»/BBISa(Cr/lto). 3B/**0lfe(Cr/AI) §2J Has 3^8 XH££ »fcr 

19! OHsajxg bbsc*. 

01 HH . £PI M^i OHSSj^te S^§(222)1 goHAi ±± S^Uf 219E^ o\0\ £|¥Oil/H ei£J£Jb Gl 
01 a Ajti z| §|^o| 2^ (219a) Oil SBB 4> 3* 2, ^Ol AHb BXI8PI ?i8H & 
£2^(221)21 SAiaiSf 2tH^9£^ H3I BBBCt. 

n OB, B3I 0HM^I^(212) MOIOII RGB2J 3218198(213)1 B«»2. B3I §£I1HS(213) B 
Oil 2tH2eg(214)l BBSQ. 

OI2f 1>0I ?!£OII Bfl £fe §§£f^§ dl (contrast ratio) SB! ?lffl l^^e QHM^± 

■ & ^gowb aoia ai»t- aoia hh^e^ bsbo. 

B^ia B8 S BB2I TFT 2H§jflH^2J XIIS&S8 Qsn i*g fi3W 

SAN. ^Ol £8 DHM^^l QIOlEi UHtf^g aggfogMI, ai^XI^OI BXI9U XIX18 HH£°J 
±XH JI58Q. 

d}^Ai. CHSfE. TFT ^SHHyOI ^fc»CL 

^KH, QIOIEI BBttXI »2 ±±/EaH S^B 8B»H£ ^MOI g^BCh 

4!flH, GlIOlEi dH£j2] S/dai ¥^OI 3 3X|E^ B B3K>1 Jl^ii 8^A|3|E5 SHIOI 8 

BSO. 

S^B 1 

a i 3ie; 

B3I a 1 3ie BOll QHM^M SB8*fe 33; 

B3I QH^± AhOlCHI 831388 iJBerb 

B3I 83138 fetCHI B?l QH^^2f 3I0IM aH£E SBflfe S3: 

B3I 3||0|e bH<y BOII 19^1 BBS^ 33; 

b^i i^nkoj ±m «o,g x-n>iShoi b:>i ohm §^21- ^moi^m b?i ^^&x\±a 

21 £± B31 l^Srb s§; 

TFT^SM^SJ n£BB. 
S^PB 2 

XII 1 BOil SiCHAI. ^^1 ^^M^XI^Eib ^101 e 2^. ^£xll#. ^^/EaiSl 2^1 ^l^oFOj 1^5f 
%m ^§25 6fe TFT^SB}|^2! 

S^B 3 

n 1 BOii &ouh, B3i a i 

£J\ M 1 eCHI CUBSrE^ M 2 ^l&S B«f»fc S3: 

£PI XII 1 .XII 2 }|5> M0I01I B^Sfe CH SB5fe ^1 ^S2S TFT°A § AH U 2] 

aSBB. 

a^?B 4 

a 3 BOil 2iCH Ai , tf^l a 2 3I&01I ^^2^1 BSShfe ^S2S Shb TFT°»§HH^2| a^B 
B^B 5 

a 1 BOII 2l0i>H. M^l 0HM^!4:fe ^4iS^2| S/daia SWS(overlap)SE^ SB8^ 5! 
1 Sr^ TFT^§HH^2J flSBB. 

S^B 6 

a 1 B01I SiCHAi, ^51 1^ OHM^I^b 3^2^ l^mfe 21 fS2^ Sfb TFT^§HHy2J 
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H?S 8 

a 1 ?ie; 

fe^i jiioie bH<y &oii m^m a 4 sit 

&}| Eaiei ft^m- sisE^ s^s^e aaatte 

#31 £f4:2i £011 USSfe S3: 

^4: Si &^2| 199|M XU»£ SStOI #31 ±± 2^1 S^ShE^ M^i OHM§i±B 

#31 311 01 M aHtf^ IHxf i^ofb §3: 

#31 Ml" Q|ea|x AhOI Oil ^SdlEiSM aflttb £#1 S88KH 1^5^ 511 »fe TFT^ 

song 21 aisgjB. 
s^sr 9 

xii 8 m> h ohi <&o\m. #31 m^±t= #3i n\o\^ uw&y mx\m^m aastt- %m f§2§ sn= 

TFT9"§iIH^2| Xll£^g. 
S^S 10 

n 8 soil 9io\M, #3i m i 3isoii ciiasfE* HI 2 ^IEhS a*wfc 

#31 *n i ,m 2 3ie Afoioii ™§e i#sfe s#e ch sa»fc 28 »t tft^si^sj 

xiis»a. 

3^2 11 

31 10 80II 910\M, #3| XII 2 3IB0II SMS^S U#6fe SI ^§2^ 3fe TFT™ § AH ^ 2j H£g 

tH 

12 

xii 8 iron &cxai, #31 oH^^b #31 EAiaisj- sxie^ g#mb 211 ^se^ 

»fe TFT^gimyHi flis^a. 

xii 8 eroii sioiAi, #31 ubs*!** s^es iso^ ^§2^ tft^ § iih y 21 xiisgr 

bH 

14 

jii 8 toil 2icH/H . &j\ aaaas &011 12 ch isaife ^§°s §n= tft^ § dh a 21 his 
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